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-fl5S:L i x Mn y A 1 _ y P0 4 (fcf£b, 0<x=g 2T'&'J, 0 
<y< 1 TfeU, A&Ti, Zn, Mg, C o £S#;n3-«<Z>£*7G3ST*3D 

[»#S2] ±8SL ijjMnyA^yPO^i, 1fi^S*tl 0/tmjetTT**** 
ODSr-g-*, ^)li-^7- • X* v h • ^-v-J£:g®«#0. 5m 2 /gfil±t 
& S i £: £ ft* 1" -2) If 1 IB«©iE® 

[ff#«3] — i x Mn y A 1 _ y P0 4 (feSU 0<xS2f*iJ, 0 
<y<lT'&U, AttTi, Fe, Z n, Mg, C o PjjglitlS tti£©:£M7t; 

M9#3(4] _k!SL i x Mn y A 1 _ y P0 4 li, IIH^jtf 1 0 /» mJKT T?** *) 
-fJl-t-V T- • x* >v h • ^-v-Jt*®a^0. 5m 2 /gK±T' 

_h!3iE^?g%Kt±, -«Li x Mn y A 1 . y P0 4 (fefe'U 0<xS2f*U 
, 0<y<ltfeU, AttTi. Zn, Mg, C o # ^jBtftl-S— «<5D&K7Cf!i 

[»#3C6] _hfBL i x Mn y A 1 _ y P0 4 l±, fi^fttfl 0 <tmStT'C**t 
^•;U^-"?7'- • X* <y h • ^-^-.fcfc^BSttf 0 . 5m 2 /g£t±T- 

ft ffiiS® K & # -T 5 A® £ , 

-hffilEffi £ J: 13ft M h <D W (c JttE a ti Sffift £ £ * b , 

±miEmmmv.it, -m&l i x Mn y A 1 _ y po 4 (feeu o<xg2fs»j 

, 0<y<lt'fe*J, ABTi. Fe, Z n, Mg, C o fr*3mHt\&&f&<D& 

1 0 0 1 - 3 0 1 8 0 6 4 
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o 

Mf#3g8] ±|BL i x Mn y A 1 _ y P0 4 «, 6fg#l O^mSTtiSti 
•ffr'f-Vy- • y h • ^- 9-Jt^B*f#0. 5m 2 /g£tJ:t 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 

Witff U V^#MV^*U IitfTiS 2 , MoS 2 , NbSe 2 , VgOg^OTU 
^^A^^-ft;-^®^, LiM0 2 (M=Co, Ni, Mn, Fe?), L i M 

[0 0 0 5] 

Jfte, MU^?A«ftTM V<&SfS£* + 5:Effi?S4&lKi: bT, L i C o 0 2 
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[0 0 0 6] 
[0 0 0 7] 

LiNi0 2 6tttSiEItt, ffl»*4#:*£<, floKEaMfiSr^-r* 

*. 

[0 0 0 8] 

Mnfc^-xfcb&IEStmilbT, IE* tf*;i/a*JiS * t>, £ff3?¥F d 3 
m&;£t-£ L iMn 2 0 4 ^J|^3ttTV^ 0 r©LiMn 2 0 4 ^ *fU^^A« 
&T*4 V»i;^-*U L i C o OghH^CBiffV^ffiSr^-fS. S&iC. LiMn 2 

[0 0 0 9] 
[0 0 10] 

Co, Ni-e&So ) &u^^A>f*>«?aa)iEflitcfl|v^sr.t*^ #I3¥9- 
1 3 4 7 2 4 lCi3V^ffi3g3*lTV>-5o ±3*<Z>3T U fcf 

4J|M(Z)-iJ >gHL^tf)e>*>> M/ttfL i F e P0 4 £U f 1 ^ A*f *>S?fi(DlE 
SfCfflV^&ii:*< % #r?S¥9 - 1 7 1 8 2 7#>&«KlfeV^Tii3BanT^*o 
[0011] 

LiFeP0 4 ii, ftl»3, 6g/cm 3 WK, 3. 4 V(DflE«&£ 
I8£U SH^*^ 1 7 0mAh/g £*£^ D b**%u L i F e P0 4 te, *J 
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[0 0 12] 

b**U ±KO)<a*-e*ea4xTVxSJ:-5t, LiFeP0 4 5:lEffi?S*It 
LTM^T«J«StlfcllBS<Z)«?aT?tt. 60mAh/g-7 OmAh/ggg^ 
|fe^ilb^#£>tlT V>&V^ -^GOlg, Journal of the Electrochemical Society 
,144,1188 (1997) &C£V^ 1 2 0 mA h / gti©I81tf «g3ilt ^Stf 
. lt8i*U7 0mAh/gt*5ii:S:#A5t -t#fcS*S:*bT^£ 

£«V%;i&V\ L i F e PO 4 C0jft««£Ett3. 4Vtft»J, 3Rf?<Z) U ^ 

[0013] 

>*JgSr*-t-5>U >BEft-&*i: bT, LiMnP0 4 t U ^C?A>f 
[0014] 

[»w#»»b * e> fctsstB] 

b*^b&#?>, LiMnP0 4 $:l*«i:tl), 8E*<Z)M n S:^#i: b&* 

IHCOJournal of the Electrochemical Society , 144, 1188 (1997) IZ£.££, M 
n&^t-t^^-U tT>«jS&^-rsy >SEft-&«f<Z)-5%, Mn<Z)l/ #*38 
£*<RTffi«:fl9B:,' MnCD-gP^F e-e«Sibfe«ifiS:*f S L iMn x F e X _ X P 

[0 0 15] 
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[0 0 16] 
[0 0 17] 

J 

«*«*4C, *U tr>«)gS:*T£ U >Mfc^fc©Mft*IS«:tt1**-&.&fe«>T? 

&Si:©£tIjf,lCMo 
[0 0 18] 

&$&mizfrfr&iEMmmmz, r©j:e)fc»Mtc*t5v\T^j&2ft£:t>©T-& 

5 T, -BSLi J[ Mn y A 1 . y P0 4 (fe£U 0<xS2T*»»J, 0<y<lT 
AteTi, Zn, Mg, Co^f>^«4xS^«©^«7C^7?fe«a ) T?3t 

a n * & -r & i t * ft* t -r * . 

[0 0 19] 

«±©*3fc*J*Sftfeffi««4MtT?tt. *U tf>m&*m-?Z> V 
T-feS L i x Mn y A 1 _ y P0 4 tt, M n ®-g|S Ti, Z n. Mg, Cojtf&jg 

t->-f5-»*S#«tSri:^-Ct»4fe». L i^nyAj.yPO^^ 

m m. © t> -f * * stifo -r * £ t # -e * * . 

[0 0 2 0] 

0<xS2t'*iJ, 0<y<l-e$U, AttTi, Fe, Zn, Mg, Co*6 

»tfft*t*8©&«7G*-T?&*. ) ■vmznzfc&MZ'Smi-zz.z.z'ftm.f? 

So 

[0 0 2 1] 

«J:©J:e)tc«figSft7£:iEffi?S#;ST'«, * V bf >*^£;f -f 3 U 
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TftSLijjMnyAj P0 4 tt, UnCO— g(5Sr, Ti, Fe, Z n, Mg, Co 
St-^^-V-^^-^rS^^^-^^^^T^^fe^), L i x Mn y A 1 _ y P0 4 
[0 0 2 2] 

i:ffij£*iS#J«Hu -iSLi x Mn y A 1-y P0 4 (fe£U 0<xS2tft»J, 
0<y<lT^»J, AttTi, Zn, Mg, C o ^ 6}g«*l£ — S^Mt**"*? 

[0 0 2 3] 

Ti, Z ru Mg. C o ^ & 381**1 «£)^M7T;i8AT'gg|bT&£ L i 
x Mn y A 1 _ y P0 4 ?:Mtt^§ 0 lEffivS^g^ LTMV^ L i^iiyA^yP 

r fc#T?g*fc«>. L i x Mn y A 1 _ y P0 4 (7)M H ^«3t^r>t e ^5:«Jfelt'^^i:^ 
1?g£ 0 L i x Mn y A 1 _ y P0 4 ti. M n CO 1/ K y ^ 8:16 3^7? S 

[0 0 2 4] 

0<y<l^$>U, ASiTi, Fe, Zn, Mg, C o ^ ?>SHtl S*»(Z)^M 

Ti. Fe, Z n, Mg, C o ^ e>3S«4x£«»CD^M7G3i Atti L 
SL ijjMnyA^yPO^^bt^So lEfi*§^?Jt £ LTfflV^^L i X M n y A 
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t^S5 B JICBfctf). L i x Mn y A 1 _ y P0 4 l±. M n CD U K y * X#§£ SrH^ 
[0 0 2 5] 

[0 0 2 6] 

^JfifBfCfiV^ lEflHSttKB:* TtV^yMMZ^iL. -«5£L i X M riyA^ 
y P0 4 (3t£U 0<xS2"C&y, 0<y< 1 T'feU. AltTi, Z ru Mg 

, -«Li x Mn y A 1 _ y P0 4 0<xS2Tf»*J, 0<y<lT*&y 

. AliTi, Fe, Zn. Mg. C o ^miftl&^WC<ni&MfcmV2b £ a ) 7* 

[0 0 2 7] 

Tit, fkfotftlZli, L i x Mn y T i x _ y P 0 4 , L i X M n y Z n^PO^ Li x 
Mn y Mg H P0 4 , L i x Mn y C o 1-y P O^ftmf* ftS o 
[0 0 2 8] 

^S^iSA^^^^*©^ L i x Mn y A 1 _ y P0 4 T'*^tl^'fl:^ 
mH l/tlt ^ftfi&lCM:, Li x Mn y (Ti, Co) 1 _ y P0 4> Li x Mn y (T 
i» F e) !_ y P0 4 . L i x Mn y (T i, Z n) 1-y P0 4 . L i X M n y (T i, 
Co) x _ y P0 4 , Li x Mn y (Fe, Zn) j.yPO^ Li x Mn y (Fe,Mg 
) !_ y P 0 4 , L i x Mn y (F e , Co) 1 _ y P0 4 . L i x Mn y (Z n, Mg) x _ 
y PQ 4 , L i x Mn y (Z n, Co) ^PO^ Li x Mn y (Mg, Co) 1-y P 

o 4 ^ ( ) wcDiifl«jfc»±tt*^&& B ) wmv *>n& a 

[0 0 2 9] 

f£*. MnSifttbfc^y bf>*3&S:;f U >«tft;-&4trT?S>& L i Mn P 
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o 4 tt, *««6©iEffiaft3Ki: bTffl^&tifckSJC. LiMn x Fe 

[0 0 3 0] 

««#^«tt«tfcsnfci:s. •r*to , 6*u tr>«jts*f «l iMnPo 4 

*>&L i SrBfcyffi-TzlfcKlfPvv Mn 2 ^Mn 3+ lcM;£;ft£ 0 Mn 3+ &^-> 
[0 0 3 1] 

5L iMnP0 4 f, M n(Z>— SPSraflJJCa^a tlfc^JSl7C^AfCT«*bT& 
[0 0 3 2] 

f IT, MnC9-gP£g^bTV>£^M7t;*Ate. L i^iiyA^PO^ 
«*»fca*lfefc*K:*-rs, Mn 3+ -0-Mn 3+ ^^«r3tCfe^^ffiSffffl?: 

«WfT*3 4:#7?as. Mn 3+ {c is^-^-^-aStfftWSti 

Sfci?). L i xM n Aj P 0 4 ©fiSiM#t b t©»f M n© 1/ 

[0 0 3 3 ] 

rh^Tt§ 0 fftfcfe. ^MTtsgAMu -^(Dffi^l - y#0< (1-y) <1 

J&l-y*\ 0. 05S (1-y) SO. 5©*ggBT?Mn<7>— 8pt«Sta*lSI 
£:£W£bV> 0 ^Mjc*AO)ffl«l - ytfO. 0 5 Mn 3+ &C£2 
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7C*A©i|fiJ*l -y#0. 5&±ig«»^, l/F'V.nfflifttLtfflMn^L 
i x Mn y A 1 _ y P0 4 {CfeV\T(S«)*SJ-&^ja't*fe«). SM©^*;!/^-^ 

awa 

[0 0 3 4] 

L i x Mn y A 1 _ y P0 4 Ji, fg^-g# 1 0 ft mUTT'&Z %© fc-^tfCI £ 
#ff*LV*. iESigi»jBt*«*«-r*L i x Mn y A 1 _ y P0 4 hLT. fiWl 0 

[0 0 3 5] 

•y * y © m m s r m & * © 1 s ^ t # -c a s . 

[0 0 3 6] 

3£{C, r©L i x Mn y A 1 _ y P0 4 tt, ^t^7- • 1^7 h ■ f-7- ( 
BET) tfeaSBflttfO. 5m 2 /g«±f*5ri:)()Wtl/^. *HH1©*£& 

, +fcfcfc£i9iaiK:**©y^9A^*>&«4MtK:*A*s»&, mmn^^ 

[0 0 3 7] 

L i x Mn y A 1 _ y P0 4 ©B E TJ;b*B^?: 0. 5m 2 /g£t±kt5rfe, 
[0 0 3 8] 

±i&Lt=.&o&L i x Mn y A 1 _ y P0 4 «, «T©«fc ? tc LT-£j?£;**l&o 
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[0 0 3 9] 

«JR»tLT«itfiMl;fi> (tio 2 ) fc, mwr^y-tiy (Mnco 3 ) 

U>Bt— 9 i» (NH 4 H 2 P0 4 ) 4:, Kl'JfiJA (Li 2 CO s ) 
HA*, BfJt©a«T?in»-r*i4:K:J:y. L i x Mn y T i 1 _ y po 4 *t^$ti 

So 

[0 0 4 0] 

&M^ifiA#ffi©SfitT*3DSt§lli\ X»aiR©7C*^?>'&SI§-&"e&o 
Ttu ±M«L i^riyT i l _ y P0 4 &^-r-5#^-t|sI«}CUT^1-Si4: 
^#»»C»4, £M7niRA3:-£tMfc#*i:, ±J*<OKilV>*> (M n 
co 3 ) y >«-**r> i E=.tf A (nh 4 h 2 po 4 ) t, KiiJf!>A (L 
i 2 CO s ) t&mjfeJf?f«-&L;T«if«»fc-r*. iCDliuggfls&^SSt^CT)* 
?Sffi^*X#H^cp, J?fj£©tt«'?*JR-r*ri:K:J:y, L i X M n y A H P 0 4 # 

?A (MgC 2 0 4 - 2 H 2 0) , mitm® (ZnO) , S/a^Sln^h (Co 
C 2 0 4 - 2 H 2 0) , (FeC 2 0 4 - 2H 2 0) ^ S £ t £ 

[0 0 4 1 ] 

±j«OtJK#S:ilI» , r*IB©^#»3&ftI»Mfl[tt, 3 0 0°CJ^_h, 7 9 0"CK 
y, PfU tf>#ffi©L i x Mn y A 1 _ y P0 4 $:#€.3^7!) , :T^€.. L^MriyA^ 

y po 4 ©£j**,K#3 o oti yfcfint, fl:*s/sti|gft'fb*i«+dcit*"f, 

i£-&L i^nyA^PO^f^It^t'tiiV^feS^ Li x Mn y 

A 1 _ y po 4 ©-&j*»,K#7 9 o"cj:y%»i«v^i:, eftffc^awKijiff l * ^ 

[0 0 4 2] 

±«E(Z)j:e)^L i x Mn y A 1 _ y P0 4 S:iEffi?S%a^ ltffl^t#*t 
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[0 0 4 3] 

[0 0 4 4] 
[0 0 4 5] 

[0 0 4 6] 

WRJI © ifir&ffl £ L T 9 S m ^ & tv T v \ * W fll#*Mf £ ffl v * * 3 £ # t* £ 

[0 0 4 7] 

[0 0 4 8] 
[0 0 4 9] 

n y A 1 _ y P0 4 (fe£U 0<x^2^fc*K 0<y<17?fcU. AteTi. Z 

-«aLi x Mn y A 1 _ y P0 4 (fc£U 0<xS27?feU, 0<y<lt^'J, 
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AttTi, Fe, Zn. Mg, C o %mi£nZ>mWt<D±M TGStT*& Z> „ ) T** 
[0 0 5 0] 

[0 0 5 1 ] 
[0 0 5 2] 

[0 0 5 3] 

[0 0 5 4] 
[0 0 5 5] 

>> 1, 2 -2?* h*$/x#>, l f 2 -yx h3fi>x# 2-*^;b-rh^ 

1 2 ffiSE# 2001-3018064 
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[0 0 5 6] 

#**j|EJC»jBa-e5«jWjRi:bTtt, M^H LiPFg, LiCl 
0 4 . LiAsF 6> LiBF 4 , LiCF 3 S0 3> LiN (CFgSOg) 2 ^(D U 
f?ASS«ffitS3i:tf7?g5 a i*l&0)U^^^S<Z)tp , T? : fe,. LiPFg. 
L i B F 4 S«MtS^i:AW*l/V^ 

[0 0 5 7] 

n y A 1 _ y P0 4 (fcfcU 0<xS2?ft»J, 0<y<ltfe^ ABTi, Z 
-KLi x Mn y A 1 . y P0 4 (fe£U 0<xS2Tf*»J,' 0<y<l"e*»K 

A&Ti. Fe. zn. Mg, c ofr6Baftsa»^asii-eft5. ) x*m 

7G*Att % Mn 3+ \zmmt&^-y-^^-%^*^s%{'fZ>fc.&>, L i x Mn y A 
1 _ y PO 4 0D^ffi«^C7)t>i s ^$:ffiJft[(t-^ t , ^*UC<fcy. LixMriyA^PO^j; 

. L i^n y A 1 _ y P0 4 *iEa?S«Ki:bTMV^#*«jWjK««ltt. 4V# 
[0 0 5 8] 

■fbT. L i 3 ^n y A 1 _ y P0 4 S:iE«?S**ti:bTfflV^fc#*«jSP^l«?Bl 14 
, «A«o^C0J:e>CbT»Jia4x* o 
[0 0 5 9] 
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[0 0 6 0] 

IEffi4£:LTli, 4-f. iEI»fi:45Li !( Mn y A 1 . y P0 4 _i:y777>f 

*M Sr«v^«r4:«<TffS*«*», ±8EIE«^SI ic & » © SRflnaHjf £ S» * £ t 
[0 0 6 1] 

4mmmm.it. jc**-r * ^ t k j: yn» a 

[0 0 6 2] 
[0 0 6 3] 

±M<Z)<fc5tc, lE*ig4Mttt, -iSLi x Mn y A 1 . y P0 4 (££U 0<x 
^2t-fe'J, 0<y<lt-S'J, AliTi, Zn, Mg, C o £ jgtift-S — S 
©&M7t*T*&& D ) «s*ilBJ*' , eaatl*'ffc-&4fc, Xli-»SLi J[ Mn J| A 1 _ y 
P0 4 (tfc'U 0<xg2t'feiJ, 0<y< 1 T'&'J, AliTi, Fe, Zn 
, Mg, Cofr&»tfft3*R©£*7C*T?*S. ) T?*atl*fl;-&ft«:-af*U 
TV*o i<Dfeit>, 3<Z>IE«?S#lgtt, L i x Mn y A 1 _ y P0 4 cfiG)Mn 3+ {C^aH 

t-s^-^-T^-SM&aMMRaitx*. ife^t, £<©iE*iS4Mt«:. Li x 

1 4 ffiliMf 2001-3018064 
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[0 0 6 4] 

£fe, rffl^*«»S«Ml J±, lEffivS^ICfc bT, -aSSCL i ^riyA^y 
P0 4 (fc£U 0<xg2T*fe';, 0<y<l-e^U, AltTi, Zn, Mg 

. c o •fr<omuti&— m<Di&ig l ftmx<&z>. ) ^sm^t-*^^-^, x\z 

-m&,L i x Mn y A 1 _ y P0 4 (fefeU 0<xS2t'$»J > 0<y<lT'fe>J, 
AttTi, Fe, Zn, Mg, C o <oM&tlZ> : mWL<Z>±n7hmT*&& , ) 

[0 0 6 5] 

[0 0 6 6] 

_ti&bfeSgS£©^JST*te, **««Wti:bT**K*S:#*iB«EK:iSi!l 
b T ft S: ffl v ^ fe S: M K: * tfT b fe tt i *i K 

;btt©H#«#K&E^fe»^K:fcajB *fe, *amtt* -ikmm 

\z o v t *> - #c*?t& jc o ^ t t> mm "iffi-z & z> „ 

[0 0 6 7] 
[0 0 6 8] 

*fe, JE**S%KO-&**a»CfeV\T, Li^nyAj.yPO^rtWRift 
*ft^«©»*&a^bT^»1-*HffiiEJKKlJ:**iS6&«JCiStfT»qiL/fe3V 
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[0 0 6 9] 

*««!©»*'S:S»^*^<, Li^MriyAj.yPO^Lfe. fit, 
tlfeL i x Mn y A 1 _ y P0 4 &l£ffifS%H^bTfflV>Ta?f6^:^b. ^C7)#tt5: 

[0 0 7 0] 

£1\ «TJC^t-|IJfi«l&tKlt«c«l"ett. L iMn P 0 4 tp<Z>M n <Z>— «S 
[0 0 7 1] 

5feT, !Effi?S^it£:bTL iMn y T i 0(2 PO 4 &^Ufe B 
[0 0 7 2] 

LiMn M Ti u P0 4 S^t5fei!)IC, $fe"f. SHb^#> (T i 0 2 ) i: 
SmwitV (MnCO s ) tUVBK—TKKT^^-^A (NH 4 H 2 P0 4 ) 
SUfJA (L i 2 C0 3 ) fcS:, ^I/JfctfO. 4:1. 6:2:lJC3&S<fc-5iC 
ffl-&U J: U Sfr&bfcflL "fi*#H*T, 3 0 0°C&c 

T\ 3^|ffl©«»rtSff-5cii:Jcj:U-&«tplH*S:«[»bfco 

$ &JCsK-/l/5/WC«fc y+^fC»# % fi«#ffl^T, 50 0 

•cxi±6 o orjcr. 2 4 ^raiin*ftf s^tjc <fc l i Mn 0 8 t i 0i2 po 4 

[0 0 7 3] 

■€-LT. ±3*<Di-5JCbT#&ixfcL iMn Qi8 T i 0>2 P 0 4 SiEffifS^fg 

#&*lfcL iMn y T i 0 _ 2 PO 4 *«V^«?B£f£JS[bfco 
[0 0 7 4] 

lEffi?S%H£ bTSE4Sl/JfcL iMn y T i 0>2 PO 4 S: 8 5ll%il, 

rnnrnt ut7tf y * & 1 oa*%i:, lt^u ^ft^r- 
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KU ^^tfc»©# 1 3 0 0 SrfflV^. 
[0 0 7 5] 

;i/=r>#H^r, i o or; 7? i «rra«j»bTiE«swK»s»«bfc. 

[0 0 7 6] 

fit, iES?S«lKS*^«S*lfeT;i/$-9A^ *y tgl 5mm(Z) 

. 6 0mg(5D}S«Ktffiftatlt^5. 
[0 0 7 7] 

[0 0 7 8] 

, L i PF 6 £ 1 mo l/10)i8ffi^«»aii:SrfcJcj;y^*ajS¥«S:Sia3b 
[0 0 7 9] 

U iEffiffi^Affiffi^5:^b^T@S^-5^^tCJ: *K 2 0 2 5S©=i^>St 
* h-fe/l/SrflsSbfc. 
[0 0 8 0] 

jt«#a i 

IE*I?S^R£:bT, LiMnP0 4 6Ml/fe. 
[0 0 8 1] 

LiMnP0 4 H«t*fe«)l:, 5fe-T, jRBIV>if> (MnCO s ) i: U >» 

z:tK^t>^-^a (nh 4 h 2 po 4 ) tKiUf 1 ?^ (Li 2 co 3 ) t^, * 
I, SII1ST> 3 0 0°cict. 3Wrlfflcz>fiijS«S:*J^i4:Jc«fcy-&«*ra* 
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Lfc«, ^St#H^T. 6 0 0°CtCT. 2 4 ^mmm^^Z. £.IZ£ LiMn 
P0 4 S^rtLfe. 

[0 0 8 2] 

«CJC, »&ftfeL iMnP0 4 SiES?S*Ri:bTfflV^T, 1 i:H#fc 

[0 0 8 3] 

o*tC, .habfeAias^iSJCAy^aftfelgJISWKOL iMn y T i 0>2 
P0 4 MMM1©L iMnP0 4 i:o^T, »*X«IBW^#->£W£bfc 

[0 0 8 4] 

^MiSfi : U^RINT2 5 0 0 iae*ng* 
XI: CuKa, 40kV, 10 0mA 
if-**-* : mmmm. *ll 8 5 mm 

^-r : &m bS^ 

^A-^x>hX'J7h (DS) =1° 

l/2/-^>yxU^h (RS) =1° 

^^r-Vy * U U y h (SS) =0. 15mm 

^S^ffl : 20 = 10° — 80° 
^^r-V>Xtf- K : 4° 

JCfe^T, 5 0 0°C^r>*6 0 0°CtCTiU^ ^StlfeLiMn 0(8 

/*4&*JCL iMn y T i 0>2 PO 4 JK^0)^Mi&(Z)#«ttBtigS*l^ 

U tf>*ifi L i Mn Q 8 T i 0 2 P 0 4 *t« & tlT S £ £ *<toa*5„ 
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[0 0 8 5] 

— itmmi T-^^ti^L iMn po^n^xmmm^^-y^msiz 

[0 0 8 6] 

o 

[0 0 8 7] 

^*5r=ffofeo fit. *«#0. 0 5mA/cm 2 KTIC4ofe^T'M5: 
^TS-&fe= JTB&fTW «ifi«EE#2. 0 V*T*ffiTL 

»7Stfe. fciS, JfcfcfcfclCflSiB (2 3TC) T*??o£„ 

[0 0 8 8] 

HJfe^l iCfeV^T, 6 0 0°C{CTiD^ ^ntLiMn o Ti 0i2 P0 4 

Mil icfcv^T, ^j*s*ifeL iMnPO^iEISftfJ: bTfflv^mMfc 

[0 0 8 9] 

04 fr&IJiibj^&i^tC, LiMn M T i 0 2 P 0 4 £lEffi?g#if? i; L TM ^ 
4 V#i£K:5pSft«ffiS:*L/Tfe»;, »8 5 mAh/gfflnTf Ml 

tfU bf^fgjg&^f-S L iMn P 0 4 &J8^T<^5 i ©«ffi{C(i¥ffi& 

Mn©— SPSrT iT*S&LfcL iMn, g T i Q 2 P0 4 H Mnffll/F 

[0 0 9 0] 

ofC, L i Mn P0 4 tp©Mn<7>— gpfc, M g t?e& b £»-i=r<£>$&m &^tt 
bfe„ 

1 9 EiS$E# 2001-3018064 



#2000—128999 



[0 0 9 1] 

ft? * lEMm®m.£.LT, LiMn 0ig Mg 0i2 PO 4 fc^*lfe. 
[0 0 9 2] 

L iMn 0i8 Mg u PO 4 S^«t*feftC. J/a^ivnJ/fA ( 

Mgc 2 o 4 - 2H 2 o) z.m.WFryny (Mnco 3 ) nvz/m^ykMry^—v 

A (NH 4 H 2 P0 4 ) t«»U^9i* (Li 2 C0 3 ) ^;bi£#0. 4 : 1 

.6:2: 1 Cfc* J: 3 £»^b,- J: y S-&Lfe|fe, 

MiS#BlaT, 3 0 0"C{CT, 3«fWCDfi«6j*S:^T-5itK:j:»;^J«ttiWftS:M 

*, g«#B^T, 6 0 0'CfCT, 2 AmV^mm-t -S^tfCJ: y, LiMn M 
Mg 02 PO 4 ^Lfc, 
[0 0 9 3] 

[0 0 9 4] 

±xELfc«te»&^SlC«fc y^S*lfe|8M«I2<Z>L iMn M Mg u P0 4 lC 
M n 0.8 M g 0.2 P °4©»*X||IJf;^ - > 6 Kit. fPfjStlfc 

h-fe;i/ico^T, mrnwi tmwzisXftikm&MkZft^tc.. LiMn y 

[0 0 9 5] 

0 6^f>^e>^*«fce>fC, MOt'J fcf>H)tS*-r«L iMn 0-8 Mg 0 2 P 
Mn 0>8 M« 0<2 PO 4 S:iEa»*Sti: bTfflV>fc«»tt, 4 V tf jfi{C*Pffi&S& 
g 0>2 PO 4 li. Mn©l/Ky**3&£&2|J3IU EH»««£E £*"*-<5 iE«S<tMt 
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[0 0 9 6] 

o*fC, L iMn PO A ^(DMn(D-m^. Z n T^UM b SttW 

bfco 

[0 0 9 7] 

ft-f, lEffitg^R^bT, LiMn^Zn^PO^MlL 
[0 0 9 8] 

LiMn 0i8 Zn 0i2 PO 4 S^t5fe«)i:, (Zn0 2 ) fcjK 

(MnC0 3 ) i:U>tt— ^T^^-'JA (NH 4 H 2 P0 4 ) fcKBfc 
(L i 2 C0 3 ) ^WttfO. 4:1. 6:2:1 IZftZ J: 5 ICfi 

sK-;i/S;i/K«fcy+#tC»«k ffl-&bfcft. ^ift#B^T> 3 0 0°CtCT 

S&JCJK-^/^;i/lcJ:y+^JC»«s. »-&bfctfc, ^ig#ffl^CT. 6 0 0 °C 
ICT, 2 4^ra*llS»-rSCltJCJ: LiMn 0(8 Zn 0t2 PO 4 S§«Lfe e 
[0 0 9 9] 

li^tt^L iMn 0 8 Z n Q >2 P0 4 $:iE@?£#iai:LTMV%T, 
1 ^[wi^JCbT^X hi?;i/&ff^b£ 0 
[0 10 0] 

_t*Eb£<fc -5^*ffifC i y-&«atlfc*Jfifil3<Z)L iMn y Z n Q 2 P0 4 tC 

Mn Q>8 Z n 0B2 PO 4 <O»*Xj»ia#fA*->S:BI8JC^"r o * fc, f^SSatlfe 
T^h1r;WCo^T, HlMl tB«iCbT^cift«W»S:ff ofcc LiMn y 
Z n Q<2 P O 4 i: bTffl^feS?f&{Co v>T0D3ftScS#ffiS:. 0 9 13 
-To 

[0101] 

08^^i^Mi:^C, #«(Z)*U tr>«jgS:>frf -5L iMn fl|8 Z n o.2 P 
o 4 ##e>tiTv^r £ifit>fr&. fit, H9^&W&*>fti-5tc, Z(DLi 
Mn Q>8 Z n 0a2 PO 4 S:iE«*Stt«i: bTJSV^«»B:, 4 Vtf£&C^ig&«& 
S:*bTV^o ^*L&0Dri:^&, MnfiD-SSZnTlBlLfeL iMn Q g Z 
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£ b T#J« t? £ 5 i i: o fee 

[0 10 2] 

o^fC, L iMn P0 4 tfJ©Mn©-g|5$:, C o T'«M L &&f# 
[0 10 3] 

JEMmmg.£LT. LiMn 0i Co 0 2 PO 4 ?:Mlfe. 
[0 10 4] 

LiMn M Co 0 2 PO 4 l:Mt5feftlC, i/a.V&nj1fl,h (Co 

C 2 0 4 - 2 H 2 0) fc^®?V>#> (MnCOg) £ U >Mn*J|ty A ( 

NH 4 H 2 P0 4 ) fcRafcU^tf-k (Ll 2 COg) £ &, ^Uttf 0 . 4 : 1. 6 

: 2 : l cfc««fc'5ic«-&u ^ ;wc j: y +#fc»#, »£bfclft, mm 

#ffl»T, 3 0 0t;{CT, 3^IB©««5««:ff-5ri:JCj:y-&^tfi|BI*S:llii!L 

^I8#HACT, 6 0 0T;}CT, 2 4 f%r3tiUM-tZ>Z.iLlZ£ y, LiMn y Co 0 

i2 P0 4 H)«Lfe. 
[0 10 5] 

*»C, WbtlfeL lMn 0 8 C o 0 _ 2 PO 4 S:iEffi?S#/ai: LTffl^T, HJSM 
[0106] 

±i2EUfe *e>**SlC«fe y-&^a*lfellJ6M4 ©L iMn M C o 0 _ 2 po 4 ic 
Mn 0<g Co 0i2 P0 4 ©»*XiIff;<i-VfcBlOICiRt. fl*3HS*l 
8 C o 0 2 P 0 4 fciE«f§4Mti: LTM^fe«M(cov\T©3fe5S:«#tt5:, 011 
[0 10 7] 

01 0fr<bm*>frte£$K. #ffi©^-U t^HigSr^fS L iMn y Co u 
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L iMn 0j8 C o 0>2 PO 4 &iE«?gftRi: bTJBVtfcftffiHu 4 VtfffitC3Zffl& 
«fi£;ffbTV>£ 0 34x&<Z)^i:*^, Mn£> — gp & C o7?figlb£L iMn Q 
8 Co 0t2 PO 4 tt, M n CD l/Ky^^»* 8:1635 b, IfillE £*lf-£iEffivS 

[0 10 8] 

O^JC, LiMnPO^^MnO-gf?:, mWKD&MTim £ b T F e RXfT 
i TfBSt b fc»^<Z>» * Stftftf b 
[0 10 9] 

lEffiiSftKi: LT. LiMn 0i7 Fe 0i2 Ti 0il PO 4 S^Lfe, 
[0 110] 

L iMn Qt7 F e 0<2 T i 0(1 PO 4 S:Mt6£«)i:, Sfc-f, (M 
nC0 3 ) fcS/a»>i« (FeC 2 0 4 - 2 H 2 0) limit* 9 1/ (Ti0 2 ) £ U 
>i-*S7>^-^A (NH 4 H 2 P0 4 ) fcRlfcU*-** (Li 2 C0 3 ) & 
, ^JUStifil. 4:0. 4:0. 2:2: 1 (C&£ £ o tC*gl%U 3tf-;i/ * ;WC 
«fcy+fHc»#, S-&Lfc«, ^Si#H^T, 3 0 0°CICT, 3HjHW<Z>4E*/*S: 

;wc j: y +#jc»#, StebfeflL ^»#ffl^T, 6 0 0°c(ct> 2 4tn»i 

^-S^tiCi LiMn OJ Fe 0t2 Ti 0tl PO 4 ?:^lfc o 
[0 111] 

#CtC, m^tltch iMn^F e 0 .2 T 1 0. 1 P 0 4*ES*S®® ^ b tffl ^T, 
[0 112] 

±i*bfeJ:'5ft*ffilCiy-&fiK3nfel6Sfift[5<OL iMn Q 7 Fe Q 2 Ti 0 1 
P0 4 lcov^ IIMl ^|W[#(Z)M^*ff^T^XSSlirtf^ 0 ^->S:MSb 
fe 0 LiMn^F e o.2 T 1 0. 1 P 0 4 ©»*XiWiaSf * ~ > * 0 1 2 f3f fl 

fc 0 LiMn 0i7 F e 0t2 Ti Q>1 P O^Effiffitl^ L T fc ««S IC ^ T <Z> 
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[0113] 

01 2**&IB&^£:<fc'2>{C, $tfB<D*V t5 LiMn u Fe 02 

, I0LiMn OJ Fe Ot2 Ti Oil PO 4 S:iEffiffiftf ilLTfflVNfeSffitt, 4V 
#iEK¥Sfc«ffi:«:^bT^So Zl4x&(OZlt^&, Mn £^i£<Z);£:«^ 
i^ltF e&tfT i T^SSIb^L iMn^Fe^T i 0.1 PO 4 tt ^ M n (Z) U 

[0114] 

F e&tfT i CDffiiS:cO^M^*T-Mn Sr«ift^S 3 t i *J. 15 5m 
A h/g £^5iSv\R*gS&»&*lS;i fc#jfo;fro fc 0 
[0 115] 

o£~lC. L i M n P 0^tficZ)M n CO — BP 5:, aStJO^JIiiitbtFeAtfM 
[0 116] 

[0 117] 

LiMn 0i7 Fe 0i25 Mg 0i05 PO 4 S^«t5fe«)i:, ifc'f. ( 
MnC0 3 ) H*/zL*?mWi (FeC 2 0 4 - 2 H 2 0) fci/i'JSTy^J/ 1 ?^ (M 

gc 2 o 4 - 2H 2 o) t u ym^ (nh 4 h 2 po 4 ) i:j^KU^ 

(Li 2 CO s ) *e;i/J£#l. 4:0. 5:0. 1:2: llO&Si? 

tca-^u 3K-^$/btc<fcy+^K:»». mmmm^r, 3oo°c 

kit, 3wra©fi««s>f^rfc^±y^«*iBr*siS38bfco w&*ife-&j** 

O'CICT, 2 4 WUBiDSft-rs^tJCj: L i M n Q ^ F e 0i2 5 M & o . 05 P 0 4 & 
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[0 118] 

#CfC. »&*lfcL iMn 0i7 Fe 0i25 Mg 0t05 PO 4 ?:iEffiffiiIi: LXfB^X 
[0119] 

_t£ELfe<fc e^^ffitCj: U-&J«3*lfel6fifiM6(Z)L iMn Q>7 F e 0.25^ s 0.0 
fc„ L iMn Q y F e Q 2b Mg Q Q5 PO A <Dm^xnm%T^#~y%:mi 4 JC^-f 
ofe 0 L i M n q 7 F e 0>25 M g 0-Q5 P 0 4 *iESiS*Ri: bTffi^feSftStCo v\ 
[0 12 0] 

01 4 A^W&^fti'itC. U tf>«jgS*^S L iMn Q(7 F e Q<2 

5 M So.05 P0 4^ # ^ TV ^ 3 ^ fc *'' 50 -tbT. 01 5*>&lg&A*fcJ:3 
JC. :0LiMn u F e 0>25 Mg 0B05 PO 4 S:iE*ig*et LTM^^Silt 

MSitltFeMMgttiUfcL iMn 0(7 F e o.25 M g 0.05 P °4^ M 
[0121] 

F e&t>*MgCD«i£cO:£M^*T'Mn SBi^S d fc &C i Mg#i 
[0 12 2] 

TV\&„ dCDL i x Mn A L P0 4 tt, M n $15 Ti, Zn, Mg, Co 
A^StftlS— a<Z)^M7t*T*fil»L/T&So Mn<Z>— SPS:, Ti, Fe 

, Z ru Mg, C o^&Stftisa»(D'^M7C* , r«l»LTS:-5o ^OD^Mjc* 
Att, L i x Mn y A 1 . y P0 4 ««^5«ttJlli:an*i:SfC^'rS, Mn 3+ lC@Hir* 
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S^->--r5-^*S:#J|R-rSii:*<T^€)fe«t>, L i X M n yA^yP O^Offi 
* -T -5 IEffi?St;K & -5 i i: W T* s 5 . 

[0 12 3] 

iEflHSftJtfcb't, iiftfflJi^&MnCl/Ky^^a^SrSgabfeL i x Mn y A 

*i ^*««Ftt & * -r 3 Wft*» £ * o 

[SI] 

#»|JI! IC S © - £ t" »t® III T* & £ 0 

[0 2] 

HiSMl fC£V*T. 5 0 O'CXitB 0 O'CtCT-a-figStlfeL iMn 08 T i Q>2 
[03] 

ItftM 1 (C33^T^-^3tl7c, L i M n P 0 4 ® J»*Xj8'llf A* - ^ Sa?t 
[04 ] 

^MMllZjS^T 6 0 0XZ{ZT-&l&2tir-L iMn Q8 T i 02 PO A Z. JEM 
[05] 

JtKMl {Cfe^T^StlfeL iMn PO^, TEMffifySWil l/TMV^feii 
[06] 

0T'&3„ 
[07] 

HSgfJ2 {Cfi^T-^-mStlfe L i Mn 0>8 Mg 0 2 PO 4 &, IEffi?S#lK^ IT 

2 6 ft§E#2 0 0 1 - 3 0 1 8 0 6 4 



#2000—128999 



[08] 

mW,m3 }CfcV>Tl|-f£3ft£: L i Mn 0 _ g Z n Q 2 P 0 4 ©^X^Etf^ # - 
[09] 

|gi6M3 fCfcV^^J&^ftfeL iMn Q g Z n 0 2 PO 4 &, lEjl^fC LT 

m v ^ tc mm v> ft mmm& & ^ -r 0 t* & s 0 

[HI 0] 

Kli&M4 &c£v\T-£-JS3*lfcL iMn 0 8 C OQ^PO^j^^X^mtf^^- 
[011] 

^JIM4 {Cfc^T-^J&^ftfeL iMn Q 8 C Oj^PO^, lESJS^Ht It 
[012] 

!£J6«5K:j3^T£j*S;nfcL iMn^Fe^T i Q A P O 4 C0^*X^Iir#f 
[013] 

Klig#|5 {Cfc^T-^/SStlfcL iMn^F e 0 .2 T i 0.1 PO 4 S: ' lESfS&S 
[014] 

{CfcV^T^3 4xfe L iMn 0 7 F eo.25 Mg 0.05 P0 4®®* X ^ @ 
#T A * - y £ ^ -t 0T- fe -5 o 
[015] 

mMffleiZlS^X'£l&Ztit=.L iMn 0 7 F e 0i25 Mg 0i05 PO 4 5:, JEMfS^ 
[«F-&<0ffiii!] 

1 2 3 fttfft, 4 £*, 5 iEMiS. 6 

•fe^l/-*, 7 y h 

2 7 fttfE^ 2001-3018064 



#2000-1 28999 




1 ttt!E4$ 2001-3018064 



#2000—128999 




2 



ffi|E#2 001-3018064 



#2000-128999 




3 



fflfE*? 2001-3018064 



#2000- 



1 2 8 9 9 9 




4 HiffiEW 2001-3018064 



#2000- 



1 2 8 9 9 9 



[05] 




#2 000-128999 



[0 6] 
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[015] 
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mm 

mm] *v ^ymmz^i^zv >Mit&miz&^z, «*Bi7ffcofcMn 

[«P»#a] -iSLi x Mn y A H P0 4 (fc£U 0<xS2lf*»J, 0< 
y<lt^5 D AttTi. Zn, Mg, C o &Jgtf*lS — aOD^MjtiKT^ £ 
■ ifctt, AttTi, Fe, Z ru Mg, C o P>M\tft&&9H<D&m7bm~C2b 
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